Functional importance of a conserved sequence motif in FhaC, a prototypic member of the TpsB/Omp85 superfamily.
In Gram-negative bacteria, the two-partner secretion pathway mediates the secretion of TpsA proteins with various functions. TpsB transporters specifically recognize their TpsA partners in the periplasm and mediate their transport through a hydrophilic channel. The filamentous haemagglutinin adhesin (FHA)/FhaC pair represents a model two-partner secretion system, with the structure of the TpsB transporter FhaC providing the bases to decipher the mechanism of action of these proteins. FhaC is composed of a β-barrel preceded by two periplasmic polypeptide-transport-associated (POTRA) domains in tandem. The barrel is occluded by an N-terminal helix and an extracellular loop, L6, folded back into the FhaC channel. In this article, we describe a functionally important motif of FhaC. The VRGY tetrad is highly conserved in the TpsB family and, in FhaC, it is located at the tip of L6 reaching the periplasm. Replacement by Ala of the invariant Arg dramatically affects the secretion efficiency, although the structure of FhaC and its channel properties remain unaffected. This substitution affects the secretion mechanism at a step beyond the initial TpsA-TpsB interaction. Replacement of the conserved Tyr affects the channel properties, but not the secretion activity, suggesting that this residue stabilizes the loop in the resting conformation of FhaC. Thus, the conserved motif at the tip of L6 represents an important piece of two-partner secretion machinery. This motif is conserved in a predicted loop between two β-barrel strands in more distant relatives of FhaC involved in protein transport across or assembly into the outer membranes of bacteria and organelles, suggesting a conserved function in the molecular mechanism of transport.